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DETAILED ACTION 
Objections 

1 . Claims 1 and 3 recite the limitation "the permissible temperature" in the 
last paragraph of the claims. There is insufficient antecedent basis for this 
limitation in the claim. Correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Schmoock et al., Patent No. 6,624,994, in view of Taki et al., Patent No. 

6,474,762. With respect to claim 1, Schmoock et al. teaches a multiple over 

current protection circuit for regulating current through an analog switch. The 

protection circuit further comprises a DC power source Vin, a load coupled to 

Vout, and a semiconductor device 32 arranged between the DC power source 

and the load; providing a circuit element, a line that is connected to the gate of 

transistor 32, connected to the semiconductor device 32; switching the 

semiconductor device so that the load is changed between a driving state and a 

stopping state; cutting off a conduction of the semiconductor device 32 between 

the DC power source Vin and the load Vout when a voltage drop across the 
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semiconductor device exceeds a predetermined reference voltage as disclosed 
in Fig. 2 and Col. 4, lines 43-51 and Abstract, lines 2-8. 

However, Schmoock does not disclose setting a constant of the circuit 
element so that the reference voltage is not greater than a critical voltage, 
wherein the critical voltage is a product of an on-resistance of the semiconductor 
device when its channel temperature is at an upper limit of the permissible 
temperature, and a minimum current value which causes the channel 
temperature to reach the upper limit of the permissible temperature by the self- 
heating due to Joule heat. 

Taki et al. teaches that it is known in the art to use a product of the current 
and voltage through and across the switch to set a threshold or critical voltage, 
and it is known for the voltage to be selected based on current flow that would 
cause overheating when the circuit operates in its expected environment. Taki et 
al. also teaches semiconductor devices Q3, Q4, Q5, Q6 to operate in an active 
area by causing current to flow through the transistors at all times. Taki et al. 
further teaches that the voltage 0.5 V is a product of an on-resistance 16.2 ohms 
of the semiconductor devices Q5 and Q6 and a minimum current value 30mA as 
disclosed in Col. 10, lines 37-48 and Fig. 9. 

Both teachings are related by being semiconductor devices such as 
transistors. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to combine the teachings of Taki et al., 
which teaches a critical voltage of the circuit element, into the overcurrent 



Application/Control Number: 10/519,745 Page 4 

Art Unit: 2836 

protection circuit taught by Schmoock because such a combination would 
logically create a protection (overcurrent/ overvoltage) device capable of a user- 
adjustable threshold or critical voltage setting. 

3. With respect to claim 3, Schmoock et al. teaches a multiple over current 
protection circuit for regulating current through an analog switch. The protection 
circuit further comprises a DC power source Vin; a load coupled to Vout; and a 
semiconductor device 32, arranged between the DC power source and the load, 
and changes the load between a driving state and a stopping state; a circuit 
element, a line that is connected to the gate of transistor 32, connected to the 
semiconductor device 32; a comparator 44, comparing a voltage drop across the 
semiconductor device 32 with a predetermined reference voltage Vref; and a cut 
off section, cutting a conduction of the semiconductor device 32 between the DC 
power source Vin and the load Vout when the voltage drop is greater than the 
predetermined reference voltage Vref as disclosed in Fig. 2 and Col. 4, lines 43- 
51 and Abstract, lines 2-8. Claim 3 differs from claim 1 by having a comparator 
to compare a voltage drop across the semiconductor device with a 
predetermined reference voltage, so the teachings of Schmoock et al. and Taki 
et al. would apply to reject claim 3. 

4. With respect to claims 2 and 4, it is well known practice to select the 
smallest on-resistance cited in device specifications that indicate changes in 
device operation due to either configuration variations or expected operating 
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temperature changes because a higher value would correspond to more heating 
than desired and would cause damage to the apparatus. 
5. Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Dharti H. Patel whose telephone number is 
571-272-8659. The examiner can normally be reached on 8:30am - 5pm. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on 571-272-2800, Ext. 36. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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